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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To secure both aural and 
visual functions by preparing a virtual image display, a 
means which performs the pointing operations on the 
display, and a means which performs the selecting 
operations on the display respectively. 



SOLUTION: A virtual image display 14 includes a partially 
reflective/ transmissive optical element 24, a display 26, 
a rotary base 28, and a microcomputer or another built- 
in computer. Then a stick type pointing device 30 and a 
selector 32 perform the control of a cursor visible to a 
user on the device 14. A curved mirror 22 reflects the 
image received from the display 26 via the element 24 
and produces a virtual image that is visible to the user 




while the is holding a personal communicator 10 to his 
ear so as to simultaneously use a handset 12 in optional 
selection. The position of the virtual image is adjusted 
when the display 14 is turned on the base 28. 
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1. Title of the f n» « d; i c n 




PERSONAL COMMUNICATOR 




11. Claim 






1 . A personal 


ccmnunicatcr 


. c cap r i s i og : 


a handse t 


phone; 




i » i r tua ) 


image display 


c c a p ] c d t c t be 


handset p b o □ c ; 






me a qs far 


pci o t log on i 


he f i 1 1 oa 1 image 


display: and 






means f c r 


E 1 1 e c 1 i n g c c 


t be v i j tna ! icage 


display. 






2. The person 


a 1 c emmo a ; c a L 


c r c ( claim 1 . 


further compr i s log a 


compote'. 




3. The persco 


ai ccmraa n i ca i 


c r c f claim 1 , 


where is tbe handse t 


pbcoe ccmp:iE 


c J i gr a* i if - 


r e s p o q e i v e switch f c 


: relating an 


image cn the 


virtual image d i s p ) a 


j based ac r i 


gisi "handed c r left- 


banded use of the b a □ d £ e t pbcoe. 
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1. Tie personal c cdhbb d i c a : g i cf claita 1, 
ffbeicin the handset phcoe conpiiics a wireless 
b i o d f * I phone. 

5. Tie per i cm I cominooicatci cf tlaita i, 
therein tbe nrtaal image display ins tbc handset 
phooe aie capable ol s ioo 1 1 aoeous opcutico. 

6. The. pergonal common icat cr cl claic 1, 
where in the Tirtaal image display comprises a 
mooc cbr cine display. 

?. The personal c emno o i ca t or cf claim 1, 
wh e i e i n the virtual image displaj comprises a cc!cr 
display. 

S. The personal c caimo n i c a t c 7 of dais I, 
Fberein tbe otieotatien cf an image CD tbe TirUa! 
image display it a d i q i t a b I e . 

9. Tbe perscoa! ccramDQ i e a t c r cf elaio 1, 
vfaereio tbe virtual iraaRe display coopjists: 
a carved m i r r c I ; and 

a partiallj r e fi e c t i r e/t r a a *in i s s i » e optical 
e 1 ernes t . 
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10. Tbe personal (Oeiddq ic at or cf ciiim 9. 
sbereio the partially r t f ! e c t i t e/t r a o s«i s s i rt optica' 
element comprites a pslirixer. 

11. Tbe personal ccami a i c a t or cf claim 9, 
wherein tbe partially r t fleet ive/t raosn: s « i t« optical 
element ecmpriief a beamsplitter. 

12. The personal (emmani c a t or of claim S ; 
further comprising another optical element for 
redirecting light socb that a virtual ioage from tbe 
Firtosl imafe d i s p I a 7 may be ricveil l/om it feast t»o 
different direct ions. 

13. The personal to do mica tor of claim 1! . 
vhereio tbe another optical element comprises 1 

1 1 d ! i co 1 a r 1 e a £ . 

14. The personal c c mm a 0 i c a 1 0 r of c 1 a i it 12. 
vbereio the another optica! eleraeol comprises a 
diffraction crating. 

15. The p e 1 E 0 d a I communicator of claim 9, 
fotther comprising a blocking optical element. 

IE. Tbe per £00 a I cemmo d \ ca 1 0 r of claim I, 
wherein tbe rirtoal image d i « p I a t comprises a curved 
mirror. 
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17. The personal c omen d i c a t c r cf clais 1&, 
ihcreic the tarred niiici is coop ltd tc the ba&estt 
pbont by a soppcrt. 

18. Tbe persooil comminicatcr cf claim 16, 
wherein tbe ssppDit conpiiscs a soppert aria. 

19. The persoDil c cntavD I c a t o r cf dais IS, 
wherein the sippcit iro is nic»eable vith respect to 
tbe handset dbc oe . 





20. 


The person! 


1 commiD i ca tcr c 


r cl 


wher 


e i d 


the cured mi 


ncr a 1 tc ferret 


a s 


at 1 


east 


a pel t i gd c 1 


tbe baadset phc 


D E • 




21 . 


The per ; c o s 


1 ccnnisicitci o 


f Cl 


»htf 


e i o 


tbe c ■ T Ted mi 


ncr it mc t e a b 1 e 


v i t 



tbe sapper t aim. 

22. Tbe persona! t omnia o i c » t c i cf claim IS, 
wherein the eirved mine: it mcreable with respect to 
the hand <e t phone . 

23. The personal c omnia n i t a t c r cf claim 22, 
(therein the car?ed oirrcr it ictatable with respect 
tc the laodse t phcoe . 

24. The personal c emmun i c a t c r cl claim IS, 
wherein the soppert arm comprises a $ em i - f i e % i b i e 
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it rap. 



25. The per eco at 


c omno o it a l o r 


cf 


t 


1 a i in 1 . 


vhereia the riittiit inage display ccmpr 


i!t! f e ! dabl e 


optical el erne ot ! Soc b 


that tbe tirto 


3 i 




oage display 


□ a} be doted irben o o t 


i o d f e . 








26 . The personal 


teams n i c a t c r 


of 


c 


Uin 25 : 


f o r t be r c ompr i s i ng at 


lease one h i i>g 


e . 






11. The personal 


( omma n i c a t c r 


cf 


c 


1 a io 1 . 


eher e i n the meats fcr 


pc i ot i of if S e 


par 


3 


t e f rem tbe 


rte a o s fcr selecting. 










28. The personal 


(corns o i c a t o r 


cf 


C 


i a Im 1 . 


▼herein the means (c r 


pc i ot i ng ccmpr 


i £ e 


t 


a pair c f 


pointers situated qo q 


p pc £ lie sides 


cf 


t 


be baodse t 


ph o o c . 










29. The personal 


t Grama o i c a t c ( 


cf 


c 


1 a im I , 


▼herein the means lei 


pointing prcT i 


des 




t»c- 


dimensional navigation 










30. Tbe personal 


ccBHnati icatc r 


ci 


c 


1 a im I , 


▼herein tbe means fcr 


pc i o t i ng pro? i 


des 




o De- 


t irnens i c o a 1 oarigatico 










Jl . Tbe persona! 


cc mm on it ate r 


cf 


c 


tain: 1 . 



▼here i a tbe means fcr pciotiog comprises a stick type 
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pointing device. 

32. The personal eoono o i ca t c r ci claim 1, 
therein the means Icr selecting comprises i batten 
vith a fixed pes It too oa L fa c handset phcoe. 

33. Tbe personal cemmau i c a t c i cl claim I. 
therein the meaas fcr selecting comprise; a rittoai 
selector. 

31. The personal co rum tin i c a t c r cf claim 33, 
Therein tbe tirtaai selector tc-nprises an arraj of 
piessnre seosors, aDd wbeieio i mate d i ate ly adjacent 
pussnre seoscrs are spaced by a distance less Ibao 
the width of in arcragc hgmao finger . 

35. Tbe perscaa! ccmmoaicaitcr cf claim 33. 
wherein the riri.ua I select ci ccrop rises, an array cf 
switches, sad wherein immediately adjacent STltcbes 
are spaced by a distaoce less than the width cf ao 
jTcrigt bimaa finger. 

36. Tbe personal cenno n i c 1 t c r cf claim 1, 
'herein the means for poiotiag comprises means fcr 
speech r ec ego i i i co , 

37. Tbe personal c com a n i c a t o r of claim 1 : 
Therein the mcanl fcr selecting comprises means fcr 
speech recognition. 



#&H^9 - 2 1 9 7 5 5 



45 



(21) 4#§H¥9 - 2 1 9 7 5 5 

38. The personal coamin i c 1 t or of ciaic !. 
whtrtin t h c bindset pbcae and virtaal image display 
are boa ltd in ccoaectible modules. 
III. Detailed Exp I aci t i on cf tie Inveoiion 
[Technical Field] 

The present invent ioo general I j relates u 
coiaisooi ea 1 1 go devices. Mere part ica; at It, the 
present invent i en relates to perseoil c oubidlci t i ob 
devices i d c I a d i a g bcltt audio aod a display . 
[Baetgrooad la I c mat i on! 

A major naiktt (predicted tc be ever $1.5 
billion d c ! 1 a r £ aaoually by 2000) is begicnins tc 
develop fcr compact devices ccmbioiu cellular (gi 
other (tireless) telepbc&es *ith a I irai t ed- f ecc t i on 
computer. An early example cf this class cf devices 
being called 'perscta! e conu Q i c a 1 c r s" is tbe 
lBM/Bell-5oith "SIMON". Id its present form, tbe 
SIMON addt a relatively snail c crops t er [80$6-ciass, 
ncring to 80386-c 1 a i s) , plas a backlit, tcich- 
EeoEitive display tc a cellular telephooe. This 
ccfflbioatici) cl cenpnter, » i relets ccduccd i ca i : cd , sod 
enabling software creates a pcwerfal piciuctivitr 
tool which a 1 1 ewe a « ingle device tc provide Tireless 
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telephony fsncticos, persccal i Dfcurai Icg raaoageoeot 
(e.g., elettrcoic calendar aad a g d ; t s s/p b c g e oombei 
listings), as veil as t»o-*ay Tireless trass ft r of 
digital data. 

Seme cf the limitations cl (best devices bare 
heretofore ioclided the difficulty of Tiering the 
data display while c OEDnn i ca i ; og cfe; the p b c d c t tbe 
weight and fragility cf tbe relatively Urge LCD 
display, tbe relatiTely fa i g fa pcfftr reqoired fcr tbe 
back-lit monochrome display, and the eves higher test 
and poser to proride a coin display. 



Fa r the rme r e . t 


he touch- aad 


s *. y 1 n ? - b a 


Fed 


□ s e r 


i ale r face federal lj 


requires t»c 


haed £ t c 


cper 


ate and 


p r e c lades tbe J inn I 


t aoeou! n se c 1 


the poet) 


e ha 


cd £ et 


aed '.be ccupote; fo 


ncticos, e* c e p 


t i e a i p 


eake 


r-phcae 


nndt where the utr 


vca 1 d have to 


s peal t r. 


the 


i o i t 


vh i 1 e holding it i o 


f r o d t of him. 


While s 


pe ec 


h - b a s e d 


operation till be a 


dded tc these 


devices i 


o tb 


e 


(of ore. a p t a c t ica 1 


speech-based 


o ! e r i o te 


rlac 


e still 


reoo i rei tbe user t 


c see a i i s p 1 a 


y dor i ig 


use. 


The 


reason is tbat 1 c r 


Speech nat i f at 


ten. the 


b f e r 


n r. c a f. 


to see tbe set of a 


! I Ota b 1 e s e ! ec 


t i c o s ( t h 


e me 


on 


i teas) , while for d 


i c 1 1 1 i oo mode, 


tbe user 


woo 


Id like 


to 5 e e tbe progress 


of tbe speech 


to text 






translation. 










As id a 1 terse t 


iTe to 5IM0S-I 


ike d e i i g 


ns % 


bicb 
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ctale it difficilt to otiliir the pfecct fcaedse; io tbe 
norma 1, private (aoo-speaker phone) tacit wkile also 
viewing the display, it hi; been siggested that the 
personal ccnoio ica tc r « h c d I d be fasbioced iik« a pair 
of e 1 a s e e ! or goggles, cito i view-finder lilt 
"pTojectico* display and a speaker and microphone alt 
biilt iato the "francs' cf tbe headset. While this 
ioteractioo paradigm ciaT eventually become common and 
widely accepted (probably bj today's video-game 
geaerat ioo) , it is not as oatoral or convenient for 
tbe user who freqoently needs tc make a said phone 
call or oeeds to ja!t briefly c b e c tc seme e-mail. 

Another possible alternative it to make a SIMON- 
like device where tbe display can be detached (joe 
tbe loit and held io tbe front cf the user by tbe 
btod opposite tbe one holding tbe phone. An infrared 
or other wireless link between the pbene and tbe 
display would allow data cooiog ever the main handset 
to be relayed to tbe display. Although this design 
does allow s iron 1 1 a oe oo s v i ew i og/t a I k i og , it reqniies 
two haods for simple ope rat ica and makes pointing cr 
selecting an item froo tbe display a difficilt 
(possibly tbree-baoded) operas i c o . 

Thus, a cttd exists for an improved personal 
coBBinicattoo device i Deluding both atdic aod a 
display. 
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[si/mar of tbp invention: 

Briefly, the present io»coiico tarisfies the 
Deed fcr id improied personal c emmon i e a to i by 
proridiog a baodset pbone vilb id integrated Tirtaal 
image display, 3 means fcr p c i d t i n f mi Ettas fcr 
it lect i q g eo the ii rtoa I imayc. 

!a accordance arith the abo*e. it is 30 object of 
the pretest ioveotion to provide a personal 
c 0 mo 0 a i c a I o r with botb iodic aod v i s b a I capabilities. 

It ii a firtber object of tbc present intention 
tc proride a personal c ommo 0 i c a t c r with a phcae 
fooetico and t i r 1 0 a f i k a g e display. 

It is still aactbei object ct t b e present 
invention to provide a personal c cciidib i ca t c r ilth jd 
integrated pciciiag tod selecting capabiliir. 

The present ioTeotico picridei 3 persccal 
common i ca t or , comprising a handset pnene r a virtual 
image display coupled to tbc handset phene. means for 
pointing and means for selecting co the t i r t c a 1 image 
display. The personal cocmarj ica t c 1 la; farther 
comprise a cccpntei, and/cr s gra v i t j- r e < pco s i ve 
switch fcr rotating the r i r t b a J image based on rjgbt- 
handei or left-hioded n;e cl the cemmo n ic a 1 0 r . 
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TbcSe, a c d other objects, featnres acd 
adraaiages of this inveodco will become ippi/ea: 
from the lot loving detailed description cf tit 
various aspects of lbe i q ve d t i a q taken io ccojeactioc 
with the accompany icg dialings. 
IBEST HOLE FOR CARRY IMG OUT THE INVENTION: 

Tbe persona) ccmmn ni cat cr cf the present 
id t c o t ion cia assume 0307 different embed ime nts , as 
vill become dear from tbe following description. 
Ilovever, each enibc d tmen t disclosed be ft id iodides, 
in £c me fashion. 3 handset phone, a Mrtnal image 
display, means for pointing and 1 me ins fcr selecting 
co tbe v i 1 1 0 a I inige display. Seme general comments 
regarding all of tbe embc d imen t s vill first be given. 

The virtnal image preferably locks mere cr less 
tbe same (sibtendiog the same risoil angle a 0 d 
potentially bating tbe same resolution) as 1 10-incb 
nctebcok display or a H-ioch display 00 a d e 5 1 1 c p . 
Some people have one strongly dominant eye. so they 
might bate to nse tbe personal coramno i ca t c r on a 
particular side cf their bead fhile ethers wcold be 
able tc transfer the phcue f r cm one ear tc the ether, 
at leng as the display properly relates. Preferably, 
when tbe display is related beUeeo left-side and 
right-side positions, a switch (ffbich nay be, fcr 
example, gravity operated) is activated that 
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interna t ici 1 1 j flips the iraife on Ih displa? W 
auiataia the proper OMCottlica. 

Fox pointing a ad mcos selection tasks, the 
baodset pbone also incorporates g p o i a i i a g device, 
which coold bt positioned, f □ i esanpie. *ee:e 'be 
iters tbinb voold oitiralli rest. Alteroalely. il 
might be positiootd at a confcriable position for 
operation by scec other linger. 

Of course, to enable tbe ictoil selcctico of as 
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IsDct icq t c be deterni ned bj 
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re f 1 ect i t e/t i ansoi i s i t e optica 1 element 24, display 
26, relating ba.'.e 2 8, a □ d a nicroprcceESo; c r ctbei 
integrated computer, (fee TIG. 13). In addition, a 
stick-type pointing device 30 and selector 32 (i.e.. 
one example cf a meats fcr pointing] preside ccntiol 
tor a tnrsci viewed by a user cn the firtoa! image 
display . Preferably, selector 22 corresponds tc 
another painting den'ce on the cppcEite side 34 se 
that a oEet's tbsmb can control the pointing deiice, 
while their index or other fioger controls the 
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selector. The pointing code ma? p.-oidt. for 
example, o at -d imc n s i osa 1 or t*o~d ine c s i oaa i 
o > » i g 1 1 i o o of • cursor or otbci highlighter. 

ffitb presently a t a i 1 3 b 1 c icchoolcgj, ii is also 
feasible to add 1 a rgc-roc aba ! a 1 J speech recognition 
as tbe pointing a q d/o 1 selecting means, altbcngh this 
wo 0 1 d likely affect the cost aod power dissipation of 
the commo ica tor . As ooe skilled io tbe art of 
speech recognition will know, speech recognition 
coild be implemented in hardware alone, a ccmbiiatioo 
of hardware and software, cr, preferably, software 
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33 torn 01 lest diagonal!;, aod can be mene cbi caic cr 
(Clcr. Parti all j re f lect ive/t ran £nii fcivt cptical 
element 24 ccold take screral different f c t s e . hot 
the porpcEe is to reflect light (rem display 26 to 
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(Hived mirrcr 32, ffbile passing I igt: from caocd 
airier 22. Partially re f leet iie/traoEoi i s ire epiical 
element 24 ecold, ler c z amp 1 e , be a beamsplitter, and 
oaj interpolate a pclaiiiei. Caned mirror 11 serves 
tbe porpese cl reflecting the image from display 26 
t b r o o g h partially i e f 1 e e t i xc/t i to smi s s i r c optica! 
element 24, creating a ritual image viewable shile 
pergonal consult i ca t gi 10 is being held tc 1 b e ear of 
a oser for optional « imo I ta ne c s s use cf bandsct pbene 
12. Coned mirror 22 could, Icr example, have a 
radios of cirratnre ca the order cf t»ice tbe paib 
length cf tbe image froo display 26 there tc [pi as cr 
oiuos approximate I? 20%). 

Handset phone 12 aad virtual image display 14 
could be used together tc stable tireless ccmputei 
functions. For trample, tbe handset phone ccald 
receire Ca a d optionally t r a o $ m i t ) digital data fci 
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iE id jilted by rotating lirtojl image d : £ p I a v II on 
rotating base 21. Further, a < » r e o j elemeo; in the 
firtual ioage is controlled bj a «:ick type pointing 
deiiee 30 and co r r e« pood i of selector 132 (co side 34 
opposite selector 32 - see FIG . 3) c e o ? e o : e o 1 1 t 
located on handset phone 12 for a tier' i t b e ob aod 
iodei finger, respect itcIt- In addition, a s e c o o d 
pointing de'ice 130 (see FIG. 3) correspcndio? to 
selector 32 is located on tbe opposite side 34 of 
handset pbooe 12. Farther, handset phooe 12 may he 
a wireless handset phone (e.g. aoalcg er digital 
cellular phone, or radic-sigaal based). Still 
farther, personal c o mm b n t c a t c / 10 may i n c I a d ( a 
fraTity-rcsponsire spilth (see FIG. 13). Depending 
oo whether personal c okbd a i c i '. c r 10 is osed io the 
left or rigbt band of a os;r, tbe g r a t i t j -r e s p o o s i t e 
£ v i t c b Toild rotate tbe lirtni! image 180" tc 
accommodate same. 

FIG. 2 is a side 'if* of personal c o mm u o i c a t c r 
10 from FIG- 1, alcog vitb ?d optional blocking 
optical element 36. Elemeev 36 helps preyed glare 
os the lirtoil image from surrounding light. The 
creation of the tirtnal image will oc« be described 
to detail. As a real image is produced on display 
26. tbe light ft cm display 26 Ware is tc partially 
retlectire/traosmissive epiical elemeoi 24. *bcic 
seme portion of it is reflected thereby tc carved 
mirror 22, where it is reflected back tc partially 
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re i 1 ec t i ve/t raosni ss i »e optica! cleocEt 24. Since 
partially re f 1 e c t i te/tr ansrai s s i ic optica! element 24 
allows s one of tbe lijbt o r i f i d a t i o e Iron display 26 
to pass tberethiongb upon reflection eff c a r tf e d 
nirrcr 22, a virtual image is thereby created, 
viewable by a sser. Optiooal blocking decent 36 may 
oct be necessary where tbe partially 
re f I ec t i f e/t ransni Si i *e optical element 24 
incorporates a polarizer. 

FIG. 3 is a top tie* cl tbe personal 
communicator 10 of FIC. 1 with the vi-tai! image 
display 14 related c o base 18- lo addition, from tbe 
top iiev, the ether set cf pcioiiag device 130 and 
selecUr 132 are shevn. As described above, pcictisg 
device 130 preferably corresponds tc selector 32, aol 
pointing device 30 preferably correspcods to selector 
132. 

FIG. 4 depicts tie personal cummeo i ca t o f of FIG. 
3 in use. As shown, a user's tbnmb 134 operates 
stick-type pointing device 30, while the 
corresponding selectcr 132 is operated b* the user's 
index 1 i nger 136. 

FIG. 5 depicts a personal commu o i ca t cr 13S that 
is t modified version cf personal cemmu g i cat c r 10 
shorn in FIG. 4. Tbe coly difference between 
common icatcr 13$ and common i c a t c r 10 is that 
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co bid a Di ci t o r 138 replace; tbe i n d : t i c s 1 1 selectors 3! 
aod 132 vitb riitsBt selectors MO aod 143, 
i « spe ct i * e 1 J . Th e lirtoil selector* are eacb 
conprised of a plurality of iodividial pre; sore 
sensors, switches or the like seoscr 144). As 

preTiovflr described, soch Fiitoal t e 1 c c c c : s roald 
allow selection U be a cc cmp I i s he d , regardless cf tbe 
actial location of tbe user's finger. Tbns, a o j ci 
tbe nser's fiogeis (e.g.. index finger 136, middle 
finger U6, cr third finger J48) ccild be used U 
pei lore tbe select ico task. 

FIG. 6 depicts i second e m b c d i n e o i cf i personal 
cotnmn s i ca to i 38 io accctdioct with tbe p r e e e a t 
i a re a t i oa . Tbe biodset phcoe portico 40 cf personal 
ccmmooicatcr 3 8 is similar tc tbat in the first 
embodiment. However, virtual image display 42, R"hile 
operable according to tbe same basic principles, is 
scoewbat diffeieot tfaao that to tbe first eobc dimeo t . 
For e i a rap 1 e , display 44 of virtual image display 42 
is filed sod does act rotate. As toother example, 
Miioal image display 42 includes aocibei cpiicat 
element 46 allowing tbe rirtoil image tc be Tiered 
daring left-hand or rigbt-baad use of personal 
commoni cato r 38 without manually rotating the virtual 
ioage displaf, as dene it tbe first enbediseot. 
Optical clement 46 may be, Icr example, a diffracricn 
grating or a 1 e n t i t d I a r leas. As one skilled io the 
ait vill knew, a diffracttco grating is a transparent 
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plate 01 member including eaoj fiaeif roleo, c ! o s e I r 
{paced, o £ o a I 1 1 e q o i d i s t a o t bcxizcotal lints, bet ro a ? 
jIeo be made bo I eg ra pb i ca I I J censisting ol r f c x 
example, a di-chrcmated gelatio layer saadyiched 
betweeo glass plates; aod a leoticolat leaf is a jji- 
toothed, grooved stroctore s p 1 i 1 1 i o g tbe image into 
at least two directicos. Tbe inclusion cf optical 
eleoent 46 may ieqoire tbat d i £ p 1 a 7 44 be monochrome, 
since diffractire 01 holographic elements teod U be 
sensitive (or behave differently) tc waieleogth 
rafialioDS. Also sho*n as pari of iirl«al image 
display 42 are cor»«d oirror 48. partially 
re f I ec t i »c/l r ao srai s s i * e optical element 50. aod 
ambient light blocking optica! element 5!. 

F(C. 7 is a side »ie* of ibe personal 
c oca 10 i ca t 0 r of FIG. 6. As shorn ia FIG- 7. light 
from display 44 reflect; off partially 
re f I ec t i re/t r a a smi s s i ?e optical element 50 aod onto 
c erred mirror 4S. Coned mirror 48 tbeo reflects the 
light bach to partially r e U e c t ; t e/t r a 0 sm i s « i v e 
optical elemeol 50, vbicb passes lb e r el h r c agh tc the 
sccood optical eleoeot 46, vbicb redirects the light 
for viewiog from at least t«o different directions. 
Again, blocking sorfacc 52 series to prevent ambient 
light from ioterferiog * i t b tbe 'irtnal image. 

FIG. E depicts another difference betveen the 
sccood aod first embed tne s 1 1 . Shewn is FIG. S s r e 
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the »ariois optical elements cl virtual image display 
42 is a closed pcsiticD, whereby :be optical eiemeois 
axe f o I d a b 1 e . TbifccoW be a rcoop I i s h e d , fcr 
example, by otiliiiof bioge members in an >;ei 51 
jciniog c i r t e d mirror 4$ and blccliog sir face 5 2. a o d 
to it area 53 joining carved mirror 48 lot) base 55. 

FIG. S depicts a third embodiment, cf i pc r s c a a i 
c o cm o o i c a t g r 54 in accordance w i i b the present 
ioieotion. Baadset pbciie 56 is similar 1c t fa e 
handset phones for t b c other embc d im e o t s . Hcveier. 
lirtoal image display 58 is differeni in design (rein 
the other embodiments. Virtual inagc display 5S 
comprises display 60 and curved miner 62 Ubo7it in a 
closed politico). As can be seen, cuffed minci 62 
is longer tbao tbe carved miner cf tbe pieYiotss 
cmbod inc n ts . Fortbei, cirved miircr 62 if attached 
ta base 64 by a pair of « o p j>c t t arms (e.g., soppcit 
am 66) . Tbe Soppcit aroE are attacbed tc base 64 by 
ball joints or tbe like (e.g., ball joint 68). 
allowing corred mirror 62 tc as sunt tbe closed 
position shown in FIG- 9 . 

FIG. 10 depicts tbe peiscoai ccmmonicatcr 54 of 
FIG. 9 io the opened position. Unlike the first tve 
erobod imco t s , the embodiment depicted in FIGs. 9 and 
10 does oot bare a partially i e f 1 e c t i i e/t : ao sm i s E i te 
cpticil element. Jalbei. cuMtd mirier 61 is sired 
aod i paced from display 62 to provide a virtual image 
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Iron a tingle reflection Opticnal-j. pirctt. ball 
joints oi the like coild be inclcded at Ibe 
ccDoectioo cf the soppcrt arms and caned eirrcr 62 
(e.g., at Icciticn 70). This ffooid a M o v c o r r e d 
minor 62 tc be tilted io a diiectico 72 toward 
display 60 aodAi to a direct i o □ U a*aj tbcrefrcm. 

FIG. 11 depicts tbt pereoaal ccnmini cater 54 cl 
FIG. 10 ffitb optional pa r a I ! e I c gr am linkage action 
for carved niircr 62. With appropriate t aiding at 
either end ol the soppcrt arms (e.g.. supper t arm 
66). carred mirror 62 could be sieved io a direct i go 
76 tc the right cl the crigioa! center position shem 
is FIG. 10. er io a directioo 78 tc the ielt cl the 
original center pcsilico (shesn is pbaotctn io PIG. 
11). 

FIG. 12 depicts tbt personal c coma n i c a t c j 64 cf 
FIGs. 9 thrcogfa II is ccdilar form. Handset phone 56 
sod batterj pack 82 ccold comprise, for example, a 
coDveotioDal cellilar or other wireless p b c oe . Base 
64 boose; display 60 alGog with a United fonclico cr 
ether compoter {see FIG. 13). However, it tceU be 
understood that battery pick 82, if designed cdI? fcr 
a phone, scold tare a more limited operational period 
Then osed io communicator 54, doe tc the increased 
paver need; from, e.g., display 60. to idditica, 
socb a mcdolar design wcold allcw coe ic take ccIt 
the handset pho&e portico 56 (and battery 62) cd 
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particular occasions, r a t b e r than a ■ 1 the a c d 9 ! e s cf 
pe f s coa I c com no i catc : 54 . 

As be cd io coaoectica vith the present titmplary 
embodiment, tbe term "limited-foot: icn ccmpater" 
refeit tc a ccoapatej that wot Id cccrdinatc tbe 
function* of the handsel phene and virtual image 
display, ai we I I as allot a peiotiog device and 
selector to be n e e d » 1 1 b tbe rirfoat image display. 
As one example, a mi c to pr oc e 1 1 c r ceo Id be used, it 
sill be taderstocd that a compoter with greater cr 
different f o ac t i c o a 1 i t t ccsld be iSed id tbe present 
invention. 

FIG- 13 is a block d i a g r a */ crc* E-srer icna! t i e i 
cf tbe far ice* ocdole! cf personal c emmo n i c a t or 54 
from FIG. 12 Jsbc?ro without tbe co-fed mirror and 
soppcrt arms). A connector IH from base 64 mates 
with a connector 88 on handset phene 56, providing a 
connection between handset phone 5 6 and compote; 86. 
Id addition, power connections are made frcm handset 
phene 5 6 throigh base 61 tc battery pack 82 (e.g., 
corresponding power ccooecticns 90, 93. 94 and 96). 
Optionally, tbe power oo aod/ci off for handset ptcne 
$6 mar be scparale from that for base 64. As another 
option, display 60 and/or compitcr 86 may include 
automat i c shst-dovo when not io nse. similar tc 
modern notebook computers. 
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Hmdsct pboae 56 comprises microphone 150. 
lejpad 152, speaker 154, r « d i c 15$. aeieioi (58. 
micro -cootioller ISO md data/voice lick 162 between 
coaoectcr 88 ■ a d otic ro-coo t ro 1 1 e i 160. 0a< skilled 
io the art will indejjtaad tbe operatico cl b a s d < e t 
phone 56. 

Base 64 comprises display 60, computer 86 and 
g r a t [ t t switch 164. Computer 8G comprises micro- 
p ; o c e s s o i 166. DRAM 168 and flash storage 170. A 
diitAoice I/O ioteifice 17! connects com paler 66 via 
diia/'oice link 174 to microphone 15C. A display 
interface 176 connects display 60 with computer S6 
and the pointing means C 1 b r o u g b interface 178). Tbe 
pointing means comprises pointers 180 and 182, along 
with tbe corresponding selectors 194 md 186, 
respectively. Optionally, mother data/roice link 
[88 coold be included fo: connecting to external 
devices, sncb as. for example, i display, a 
microphone, a keyboard, or other l/O devices and 
combinations thereof . Firtber, options) devices 190 
may be included and linked U bis 192. For example, 
storage expansion, a security smartcard cr bar code 
oi magaetic stripe J cider coo id be included. 

FIO- 14 depicts i fourth embodiment of t 
personal comnnc ici t ci 98 in accordance «itb tbe 
p 1 1 s t n t iarcaticn. Personal common i ca t cr 98 is 
similar tc tbe third embed t oe a t shewn in FIG. 10. 
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howe'er, tit neaos of Support fc: coned airror 100 
are different- Specifically, three se»i -f lex i bl e 
Straps 102, 1 0 4 a a d 10G connect coned mirror 100 to 
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is i side *ie» of the 


per sqqj 1 





conrauo i ci tc r 98 cf FIG. U. Optionally, cor?ed 
nirxor 100 may be connected to t fa c s cm i - f I ex i b I e 
straps br, for example, ball-joints (e.g., ball joiot 
114). Sock a coooect ion woo Id alio* curbed mirror 
100 to be titled in a direction 116 levari base 108 
or ia a direction 116 t»iy from base f 0 5 . if the 
Donating al location 120 allocs fci at least linited 
si id i □ e EC. ion [or strap 166- to addition, a s*irel 
joint at location 120 vonld ailcw curved niiror 100 
to be rotated tc left cr ligbt cf tbc center pes i lion 
shown in FIG. 14. 
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ia 11 alternative reisics o[ tke fccrtb 
embed imcst , sboso ia FIG. 16, botioi e t r i p £ 102 isd 
10( are replaced bj i single seai-lltiibic strap 122 
connected Lo carved airrci LOO bj a ball jcitt )24. 
Strap 106 abort strap 122 is also cconeeieii to cimcc" 
mirror 10& by a ball joint 126. Wilb ball j e r q t f m 
aad 126 ii i vertical tioe, curbed mirror IOC t c c I d 
partially pivot about a vertical axis 128 tc permit 
viewing ia cither right' cr I e f t - ba a d t i usage. 

While several aspects of t b c present ioTeoiicn 
ba^c beeo described a a d depicted herein, alternative 
aspects mi 7 be effected by these skilled in the art 
to accomplish the sane objectives. Aetc r c i og I j . it 
is intended bj the appended claims tc rcre; all snth 
alternative aspects as fall ¥ i t h i n the tree spirit 
sod scope of the infection. 
IV. Brief Explanation cf the Drawings 

FIG. 1 depicts a first embodiment cf a perscoa] 
common i ca t o r in accordance with tbe present 
i d t e a t i o a . 

FIG. 2 is a side v i e v c ( the p e ; t c n i ! 
common i ca tot o I FIG . 1 . 

FIG. 3 is a tcp ?itv cf the personal 
cemmoo icator of FIG. 1 with tbe virtual image display 
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rotated. 

FIG. 4 depicts the ptisoasi c emit o ie i t o i of FEC 
4 to use. 

FIG- 5 depicts a modified t e r s i o o of ibe 
persona t conning i c a tor of FIG- 4. 

FIG. 6 depict; a second enbcditteot of a personal 
co rum an i ca t o r in accordance villi (he present 
ioTtotioD, ibrjtro it an opened position. 

FIG. T is i side fie* of the personal 
citDmuaieator of FIG. 6. 

FIG. S depict? the personal ecmtDto icatc ! cf FIG. 
6 in a closed position. 

FIG. 9 depict! a third embed i meet cf a personal 
communicator io accordance with the present 
invention, shewn in a closed petition. 

FIG. 10 depict! the personal comma o ; ca t c f cf 
FIG. 9 in an opened position. 

FIG. 11 depicts the personal ccmmaoicalcr cl 
FIG. 10 riib ao optioaal featore for the virtual 
d i sp iaj . 
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FIG. 12 depict! the peisooai t ommie ! ca £ o r cf 
F 1 G s - 9 tbroogb 11 in medal at fe;m. 

FIG. 13 is a blcclt i i a g r am/c r c s i - ! ec 1 1 c d a I view 
of the modtltE of tbe personal ccmaoii i c at cr of FIG. 
12. 

FIG. H depict! a four t b embodiment cf a 
personal communicator in accordance aritb tbe present 
iuieotion, sbo»n both in io opened and closed 
position. 

FIG. IS is a side n«i cf tbe pc t s oa a 1 
co ie moo icat or of FIG. 14. 

FIG. 16 depicts a modified version cf tbe 
personal common i ca tor cf FIG. H. 



66 



(42) 



F i G 1 



9-219755 



(44) 



4#§B¥9- 2 1 9 7 5 5 




(46) $fffl5£9- 2 1 9 7 5 5 



F i G 5 




(47) 




(48) 



%fffl¥-9 - 2 1 9 7 5 5 



F i G 7 




\ s 

a? 



F i G 8 



(49) 



&ffl¥-9 - 2 1 9 7 5 5 



GO 



□CP 




CM 



X 



in 



Ln 
cn 



(52) 



4#§&¥9 - 2 1 9 7 5 5 




(53) 



»Bfl¥9 - 2 1 9 7 5 5 



F i G I 2 



-J- 



(55) 



&m¥-9 - 2 1 9 7 5 5 



F i G 1 4 




o 



(56) 

F i G 1 5 




ftfflW- 9 - 2 1 9 7 5 5 



(57) 



ftffl¥-9 - 2 1 9 7 5 5 



F i G 1 6 




(58) 



!. ABSTRACT 

A riieitM haodset phooe. virtual image display 
coupled to tie wireless baodsel pbone and pciatiog 
device for poiolinj oo tbe firloal ioafe display are 
inclidcd. The comooc i c s t or oaf also incUie a 
1 i mi t ed - 1 a qc I i on cenpuler. Tbe 'iiloi! image displa 
ases optics to create the miUb) iaage- Tbe 
pointing device maj ioclide a m;Iqi! selector ; that 
is, an array of sensois or switches tc accommodate 
di 1 i ereat users' baods . 
I. RcpreUQtitive During 
F i G 1 



